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(54) A METHOD FOR PROCESSING ORGANIC MATERIALS 
The invention relates to chemical industry. 

Problems of utilization arise due to accumulation of great amounts of used tyres, industrial 
and municipal waste and rubbish that comprises non-decomposable plastic materials. 
Incineration of the waste pollutes the atmosphere. Furthermore, incineration is not cost-efficient. 

Processes of conversion of industrial waste and rubbish into products that can be used as a 
fuel or a raw material for various industrial processes, are more effective. 

Known are methods for processing organic materials, for example the plastic waste, for 
producing liquid fuels (kerosene, gasoline), according to which methods a feedstock is subjected 
to hydrocracking or thermal cracking. 

As regards the technical essence of the invention, its most pertinent art is the method for 
processing organic materials, for example - the plastic-production waste, which method is 
carried out by thermal processing of a feedstock. Said thermal processing is carried out, 
accompanied by agitation, at 400°C. This method produces a liquid fuel of the kerosene type. 
The by-products in the form of a gas and residue are used as fuel [2], 
However, said method is not sufficiently efficacious. 
The invention is directed to provide an enhanced degree of conversion of a feedstock. 
This objective is gained as follows: according to the claimed method for processing organic 
materials, a feedstock is moved through a pipe, the feedstock, when moving, is heated to the 
thermal treatment temperature at the rate of 40-80°C/min, and said thermal treatment of the 
feedstock proceeds at 427-8 1 5°C and under pressure of 50- 1 80 mm merc.col. 

According to the claimed method, a treated mass of the initial organic material continuously 
moves through the pipe, along entire length of which pipe temperature is maintained within the 
range of 427-8 15°C (preferably - 538°C), and air and/oxygen are practically absent. The 
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material, as it passes through a cylindrical part, rotates or is agitated, and gases and vapours are 
removed via the opening adjacent to the exit end of said part by virtue of rarefaction having 
value of 50-180 mm merccol. (preferably about 127 mm merc.col.). 

As said organic materials, the following substances can be used: coal, tar sand and other 
carboniferous materials, used tyres, industrial and municipal waste and rubbish. 

Fig. 1 schematically shows an arrangement for implementing the claimed method; Fig. 2 
shows a version of an insulated heating device; Fig. 3 shows the section taken along A-A line of 
Fig- 2. 

A feedstock from hopper 1 enters hopper 2. Under hopper 2 disposed is air-tight chamber 
3 having inlet 4 to receive a batch of a feedstock into the chamber, and outlet 5 for discharging a 
material therefrom. The inlet and outlet are provided with a sliding door that opens and closes 
the passage in response to signals sent from automatic controller 6, which signals are transmitted 
along pulse lines 7 and 8, respectively. Said controller may be of the electrical, hydraulic or 
pneumatic type. 

Between chamber 3 and controller 6 positioned is the main blow-through conduit 9, 
which conduit, via line 10 having valve 1 1, is adapted to establish direct communication with 
vessel 12 containing a blow-through gas, e.g. nitrogen. 

A reactor system includes the insulated heating device 13, through which device a long 
pipe 14 having inlet 15 and outlet 16 extends. A pipe made of stainless steel, 152 mm in 
diameter, should be preferably used. 

In device 13, under pipe 14, disposed is a heat source, being, for example, gas burner 17. 
Exhaust pipe 18 is disposed in the upper portion of said device and serves to remove the 
combustion products out of the device. 

Screw conveyor 19, driven by motor 20, extends through pipe 14 from inlet 15 to outlet 
16. The treated material moves through the pipe at a constant speed, and is comminuted or 
agitated. As the result, all pieces or particles of the material incessantly receive heat from the 
pipe 14 surface. 

The product output pipe 21 is coupled to connecting pipe 22 and to the interior of pipe 14 
in the vicinity of the outlet end of said pipe. This pipe is positioned in the heating device, so that 
to be heated therein. 

Next to outlet 16 of pipe 14 disposed is an air-tight output chamber, whose design is 
identical to that of input chamber 3. Inlet 27 and outlet 28 of the pipe are provided with a sliding 
door. The door is set to be "open" or "closed" by controller 6 that is connected to the doors via 
pulse lines 29 and 30, respectively. 
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Input chamber 26 is connected to controller 6 by the second blow-through line 3 1 , which 
line is independently connected to the blow-through gas vessel 12. 

Upstream of output chamber 28 positioned is collector 32 to collect the material 
converted into coal. 

A removal system for removing the obtained product includes: heat exchanger 33 having 
inlet 34 and outlet 35 for a refrigerant. Heat exchanger 33 comprises line 36 that receives the 
product and is connected to pipe 22, and line 37 that outputs the product and is connected to inlet 
of condenser 38. Outlet of the condenser, via line 39, is connected to outlet of vessel 40, bottom 
of which vessel has drain line 41 having valve 42 for selective drainage of the liquid products out 
of the vessel. 

Inlet of vacuum system 43 is connected to the upper portion of a liquid storage through 
line 44; its outlet being connected ~ via line 45 and valve 46 - to inlet of gas collector 47, in the 
upper portion of collector arranged is discharging line 48 equipped with valve 49. 

Fuel line 50 having valve 5 1 is coupled to the gas collector 47 bottom and to gas burner 

17. 

According to the claimed method, a feedstock (coal, tar sand or similar carboniferous 
material, comminuted tyres, industrial plastic waste, municipal rubbish) is laden into hopper 2 
through line 1. 

The automatic controller is adjusted such that when outlet 5 of chamber 3 is closed, inlet 
4 will be open, and a metered batch of the feedstock enters chamber 3. Then inlet 4 is closed, and 
a batch of blow-through gas, e.g. nitrogen, to displace air out of the inlet chamber is delivered 
into input chamber 3. 

When inlet 4 is closed, outlet 5 of chamber 3 will be open. The material is supplied 
through inlet 15 and is pushed along pipe 14 by means of conveyor 19. 

The steps of opening and closing of inlet 4 and outlet 5, and blow-through of chamber 3 
by gas take place in relatively brief time periods. As the result, the process is actually 
continuous. 

The matter transformed into coal, obtained after the vapours and gases have been 
removed, enters output chamber 26 via outlet 16. When outlet 28 is closed, inlet 27 will be open, 
thus allowing a coal batch reach the output chamber. Then inlet 58 is closed, and outlet 28 is 
opened to discharge the coal into collector 32. Then outlet 28 is closed, and, inlet and outlet 
being closed, the blow-through gas is delivered into output chamber 26 via line 3 1 to displace air 
out of said chamber. 

Then inlet 27 is opened for delivery of next coal batch into chamber 26; and all previous 
steps are repeated until coal is discharged into collector 32. 
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Figs, 2 and 3 show a portion of the device wherein instead of one cylindrical pipe 14 used 
are cylindrical parts 52 of a greater diameter positioned at equal distance and independently over 
gas burner 17. Each one of parts 52 has inlet 53 and outlet 54. 

As the cylindrical parts have a greater diameter, and in view of the necessity to maintain 
the gradient of 6 B C between the pipe outer surface and its center, each cylindrical part has an 
hollow shaft, along which shaft the hot gases circulate. 

Each screw conveyor 55 has hollow shaft 56 with the input 57 and output 58 ends 
thereof. The input end 57 extends beyond part 52 and is connected to an hollow gas-tight 
bushing 59 wherein said end is capable of rotating. The bushing inner portion is coupled to 
conduit 60 that is connected to pump 61 whose input is coupled to the inner portion of heating 
device 13. 

Output end 58 of the shaft is connected to motor 20. A great number of holes 62 for 
release of the hot gases are arranged between the motor and the end of part 52. 

On the end portion, provided with holes, of shaft 56 positioned is bushing 63 whose inner 
portion is connected to conduit 64 that is coupled to hole 65 in the heating device 13 wall. 

Thus, the hot gases that reach the pump 61 inlet, enter the inner portion of shaft 56 and 
transfer their heat to the center of the mass that is conveyed along cylindrical part 52. The gases 
exiting the shaft through holes 62 then pass to conduit 64 and return into the interior of device 
13, In processing of coal, temperature in device 13 must be at least 538°C, and may be over 
982°C. Vacuum in pipe 14 must be about 50-180 mm merc.col. Coal must stay in pipe 14 at least 
for 1 5 min. 

Diameter of pipe 14 and speed of the movement of coal therein, which movement is 
effected by conveyor 1 9, must be such that temperature of the treated coal will reach the pipe 
average temperature at a particular distance from the pipe end at outlet 15. Under these 
circumstances, temperature of the coal quickly rises to 538°C during the time the coal has moved 
to that distance in the pipe, resulting in rapid heating of the coal, which heating - in conjunction 
with vacuum - brings about rapid release of vapours and gases out of the coal particles; and the 
vacuum causes them to pass through the comminuted rotating coal mass before they would be 
able to polymerize again. 

Minor quantities of transition metals present in the coal (or other carboniferous matter), 
for example - iron, copper and nickel, any metals of the pipe, all act as catalysts. As the result, 
the steam produced by the water contained in such carboniferous material, is reduced to a metal 
oxide and highly active hydrogen. Hydrogen forms a compound with the free carbon to produce 
methane and its higher homologs. 
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!n case of treatment of comminuted tyres, industrial plastic-production waste or 
municipal rubbish, temperature in the heating device must be at least 5I0°C (preferably over 
815°C), depending a required composition of a gas. Vacuum in conduit 14 must be within the 
range of 100 - 175 mm mere. col. Diameter of pipe 14, and speed of movement of a treated 
material therethrough by conveyor 19 must be such that temperature of the treated material will 
reach the average temperature within said pipe at a particular distance from the pipe end at outlet 
15. 

An abrupt increase of temperature, in conjunction with vacuum, leads to rapid formation 
of vapours and gases from the initial feedstock; and the vacuum allows withdraw them from the 
comminuted rotating mass before they will be able to polymerize again or to be condensed on 
the remaining solid material. 

Processing of solid substances produces coal (carboniferous substance) in the form of 
small pieces, or powder, which coal does not contain condensed carbon, but mainly consists of 
an highly active carbon. 

This highly active hydrocarbon can be suitably used for production of gaseous methane 
by well-known processes. The coal obtained by the claimed process has an high density and is 
highly active, and owing to these properties it may by used as the raw material for producing 
activated coal. 

Example 1. As the feedstock used is the coal having the following composition, w.%: 

Moisture 2 
Volatile substances 38 
Fixed carbon 50 
Ash 10 
Sulphur 0.3 
(transition metals, being a portion of the ash: 1 .8%) 

One ton of this feedstock coal was treated at 538°C and 101 mm merc.col. (in this 
Example and other Examples, the feedstock is heated to the thermal treatment temperature at the 
rate of 40-80°C/min). 

Yield of oil is 159 I; of a carboniferous substance: 1.65 t; gas - 8.2 m. 

The gas so produced has the following composition, vol.%: H2 - 2; CO - 9; CH4 - 34; 
C0 2 - 12; C 2 H 6 - 9; C 3 H 8 - 5; C 4 (and the higher) - 6; H 2 0 - 8; N 2 /0 2 - 13. 

Example 2. As the feedstock used is American bituminous coal, having the following 

composition, w.%: 

Moisture 0. 1 

Volatile substances 29.0 
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Fixed carbon 66.6 
Ash 4.4 
Sulphur 0.32 
(transition metals, being a portion of the ash: 1.3%) 

One ton of this feedstock was treated in a retort at 593°C and 1 27 mm merc.col. 

Yield of oil is 1 80 1; of a carboniferous substance: 0.6 t; gas - 7 1 cu. m. 

The gas so produced has the following composition, vol,%: H 2 - 5; CO - 9; CH 4 - 45; 

C0 2 - 7; C 2 H 6 -II; C 3 H g - 6; C 4 (and the higher) 6; H 2 0 - 4; N 2 /0 2 - 7. 



Example 3. This test illustrates influence of different temperatures, when as the feedstock used is 



American bituminous coat. Vacuum value is 101 mm. merc.col. 



Temperature of the furnace, °C 


Yield, vol.% 


CH 4 


C 2 H6, C3H8, C4H10 


427 


20 


5 


482 


30 


6 


538 


42 


20 


593 


45 


22 


649 


46 


23 



The upper limit of temperatures is 649°C, because as temperature rises, yield of the target 
hydrocarbons slightly grows; and within the range of 815°C and 871°C the process of cracking of 
oil begins and produces tar. 



Example 4. This test illustrates how the presence of air and/or oxygen in the reactor influences 
on the quantities of methane and its higher homologs obtained from coal at 538°C and 152 mm 



merc.col. Results of this test are given below. 



Test 


Yield, vo 


.% 














N 2 /0 2 


CO 


C0 2 


H 2 0 


CH 4 


C 2 H 6 


C 3 H g 


1 


1 




4 


64 


3 


48 


11 


7 


2 


7 




6 


8 


6 


43 


12 


6 


3 


44 




6 


13 


8 


20 


5 


4 


4 


70 




5 


12 


3 


7 


2 


1 



Example 5. As the feedstock used is tar sand. 

The test is carried out at 538°C and 51 mm merc.col. 45.3 kg of tar sand produced the following 

amounts, on the one -ton basis of the treated initial material, kg: 

Oil 90.6 

Water 13.6 

Coal 726.8 

Gas 41.3 cu.m 

Composition of the obtained gas, vol.%: 

H 2 - 20.0; CO - 1 .4; CH 4 - 8.2; C0 2 - 1 1 .9; C 2 H 6 - 4.5; C 3 H g - 5.2; C 4 H, 0 - 3.6. 
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Example 6. 45.3 kg of tar sand were treated at 538°C and vacuum of 76 mm.merc.col., and 

produced the following amounts, on the one-ton basts of the treated initial material, kg: 

Oil 104.2 

Water 13.6 

Coal 688.6 

Gas 46.4 cu.m 

Composition of the obtained gas, vol.%: 

H: - 29.4; CO - 1.5; CH 4 - 10.3; CO* - 1 1.5; C 2 H 6 - 7.0; C 3 H 8 - 6.5; C 4 H U j - 4.7. 

Example 7. As the feedstock used is municipal rubbish, having the following composition, w.%; 

Hydrogen 5.5 
Carbon 46.0 
Nitrogen 1.8 
Oxygen 33.2 
Sulphur 0.5 
Ash 16.0 

This process was carried out at 593°C and 101 - 152 mm mere. col., and produced the following 

amounts, on the one-ton basis of the treated initial material, kg: 

Oil 311 
Water 109 
Coal 135 
Gas 226 cu.m 

The solid residue is the black powdered material, apparently analogous to the amorphous 

carbon, mainly consisting of the fixed carbon and ash. 

The gas produced in this Example has the following composition, vol. %: hydrogen - 20; 

nitrogen - 10; methane - 21; carbon oxide - 2; carbon dioxide - 6; ethane - 10; ethylene - 3; 

propane and higher hydrocarbons - 26. 



Examples 8 and 9. Influence of temperature on a gas-producing process. 

The data below demonstrate that when temperature changes from 593°C (Example 7) to 



427°C (Example 8), or to 81 5°C (Example 9), quantity of the produced gases may vary broadly: 



Components, vol.% 


Example 8 


Example 7 


Example 9 


Hydrogen 


10 


20 


35 


Nitrogen 


12 


10 


8 


Methane 


16 


21 


18 


Carbon oxide 


8 


2 


2 


Carbon dioxide 


18 


6 


7 


Ethane 


8 


10 


4 


Ethylene 


2 


3 


4 


Propane and higher 
hydrocarbons 


18 


26 


20 
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Examples 10 and 1 i. Two mixtures of polypropylene and polystyrene are processed at 538"C 



and in vacuum of 101-152 mm merc.coi., and obtained are the following gas mixes, vol.%: 



Product 


Example 


10 


1 1 


Nitrogen 


12,2 


1 1.4 


Carbon oxide 


1 .3 


1.0 


Carbon dioxide 


3.8 


3.5 


Methane 


8.3 


7.0 


Ethane 


9.7 


9.5 


Propane 


33.6 


39.7 


Butane 


10.5 


11. 1 


Hydrogen 


7.4 


5.0 



In each one of these tests produced are 42.5 cu.m of gas (on the one-ton basis of the treated 
initial material, kg: and 7 w% of oil. 



Example 12. Tyres cut into pieces 19 mm long and 6 mm wide are processed at 538°C and in 

vacuum of 101 mm merc.coi. On the one-ton basis of the treated initial material, produced are 

the following quantities: 

Light oil 357 1 

Gas 54 cu.m 

Carbonic substance 3 1 6 kg. 

If there is a necessity to obtain a greater quantity of gas and lesser quantity of oil, 

temperature must be maintained over 538°C. The coal obtained in this Example is a powdered 

material of soot type, having calorific value about 10810 ccal/kg. 

The gas obtained in this Example has the following composition, vol.%: hydrogen - 16; 
nitrogen - 17; carbon oxide - 4; methane - 20; carbon dioxide - 5; ethane - 7; propane and 
higher hydrocarbons - 28. 

As the gas is obtained from used tyres and comprises more than 55% of low-molecular 
hydrocarbons, its calorific value is higher than that of natural gas. 

According to this Example, produced are the following oil fractions, with the following 
yield, w.%: 



HR 97°C 7.0 

150 190°C 9.9 

190 265T 8.1 

265 375°C 31.0 

Residue 26.0 



CLAIMS 

A method for processing organic materials by thermal treatment of a feedstock, with agitation 
thereof; characterized in that, for the purpose to enhance a degree of conversion of a feedstock, 
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the process is carried out when the feedstock moves through a pipe while being heated to the 
temperature of said thermal treatment; rate of heating being 40-80°C, the thermal treatment being 
executed at 427-81 5°C and under pressure of 50-180 mm merc.coi. 
References taken into account in examination: 

1 . Tahesue Tomoyuki, Process converts plastic waste into gasoline and kerosene. Petroleum 
and Petrochemical International 1972, 12, No. 4, p. 36-38. 

2. Processing for turning plastics waste into fuel will be developed "Look Jap", 1972, 16, 
No. 190, p. 20 (prototype). 
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(54) CnOCOB flEPEPAEOTKH OPTAHH^ECKHX MATEPHAJIOB 



Pf306peTeHHe OTHOCHTCH K XHMHHeC- 

Hoft npoMboaneHHOCTH ^ 

HpoojieM^ y th/ih 3 aiiHH cBHsanH c 
waKon/ieHHeM rso/jbtuHx ko/ihhcctb Hcncaib- 

30B3HHbIX aBTOMOP'HJl&HMX IUHH » npOMUIfl- 

neHHtax h ropoflCKHX otxohob H Mycopa, 
conepnoiaero HepaapywajousHeca rviacTH- 
KOBbie MaTepHarsu. yHH<rro*eHHe otxo- 
hob c*HraHHeM 3arpR3HaeT aTMOc*epy. 
Kpowie Toro, npouecc c*nraHH« otxo- 
hob He3KOHOMHMeH. 

ripouecctj npeBpaweKHH rrpOMHiiineHHbix 
OTXOflQB h ropojaCKOro x/iaMa h OTfSpo- 
cob b npoayKTH, kotophb mo* ho Hcnorib- 

30B3Tb B K34e(TTBe TOrUIHBa HJlH B K3- 

MecTBe cwpba ana pa3JiHMHbix npOMtau- 
jieHHUX npoueccOB , fto/iee 3<p$exTHBHH. 

HsBecTHH cnocofiu nepepaCOTKH opra- 
KHHecKftx MaTepwanOB, HanpHMep otxo- 
bob miacTMacc , c no/iy^eHHew kchakhx 
Ton/in b fxepocHHa, 6eH3KHa) , no koto- 
Pmm HCXQHHoe cwp be nocBepraraT mn- 
poKpeKHHry hjih • TepMM*(ecKOMy Kpe- 

KMHfy UJ . 

HaHoarree 6jth3khm no TexHHi.ecKoB 
cyuiHOcTH k H3o6peTeHHK) aBjiaeTca cno- 
co6 nepepaooTKH opraHvmecKHX Ma-repHa- 
jtob> HanpHMep otxohob npH npOH3BOji- 
CTBe rutacTMacc, nyteM TepMOoCpaoOfKH 
HcxonHoro ctjpba. Tepwoo6pa6oTKy npo- 



BOflRT npH nepeweuiHBaHHH npH 400 a C. 
np« 3tom no^yHawT *HflKoe toiethbo 
THna xepocKHa, OopaaywmHeca ras h 
oct aTOK Hcnoni.3yioT kbk Ton/iHBoLiJ. 
OnHaKO raxoH cnocoe HenocxaTCWHO 

3<fc*eKT«BeH. 

UeJibfo HaoopeTeHHB aBJiaeTca noBM- 
uiewMe CTeneHH KOHsepcHH hcxohhoto 
CbipM. 

nocTasneHHaa txenb socTHraeTCH tbm, 
ito no npeflfio*eHKOMy cfiocoey nepepa- 
6otkh opraHMiecKHx MaTepaanOB hc- 
xojiHoe cap be nepeMemaiOT norpySe hph 
HarpeBaHHW cap&fl no TeMtiepaTypt* Tep- 

M006pa60TKH CO CKOpOCTbKJ 4 0— B 0 C/mhh, 

a TepMOoopaeoTtcy cupfca hpobohht np« 
4 27-8l5°C m aasneHKH 50-180 mm px.cx. 

ComacHO npeanoweHHOMy "cnocofiy 
Macca HcxonBoro opraKH^ecKoro MaTepwa- 
«a HenpepasHo nepeMewaeTC a no Tpy6e, 
no Bceft an«He kotopoH nojwep«HBaeTca 
-reMnepaTypa 4 27~815°C (npeanoMTHTenb- 
ho 538°C) ( npaKTBtecKM npH- OTcyTCTBHM 
Boanyxa h/kjih KHc^iopOBa. MaTepHan no 
Mepe rtpoxomaeHHH CK»03b uHJTHHnpHHec- 
Kyio neTaJib BpausaeTca h/ih nepeMeiuHBa- 
eTca, a rasu h napta ynanatOTca H3 0^H3- 
Koro k BhixoHHOMy KOHuy neTORH oxBep- 
cth8 c noMOtnwo saKyyMa, cocxaBJiaiotuoro 
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50-180 mmpt.ct. {itpenrro^THTejifeHO 
oko.no 12? mm pt.ct.) . 

B KanetTBe opraKMtrecKHX MaTepHajioB 
MOryT 6bri"fc npHMeHSHU xaMeHHbiR yvonb, 
aerTeHocHae necKH h apyrne yrvieponHc- 

MaTepwajiu, HcnoJib3 0BaHHiae pe3H- j 

" «oB«e uihhu, rrpoMManeHHUe a roponcKHe 
' ptxobu, My cop. 

Ha *nr. 1 npejpTSBneHa cxeMa yc-ra- 
hobkh BJift ocytaecTB/ieHHS cnocoea, Ha 
<t?Hr. 2 - aapwaKT HaonHpoaaHHoro »ar- j 0 
peiBaTe^bHoro annapaTa; hb <pHr. 3 - 
pa3pe3 A-~A <pHt\ 2. ' v 

McxoflHoe cHpbe hs OyHKepa 1 nocTy- 
naeT s OyHxep 2. tton OyHHepOM 2 pac- 
— nOjio*6Ha BoanyxHenpoBHuaeMafi KaMepa 

3 c BxoflOM 4 B?tn rrpHewa nopuHH cwporo 15 
MaTepHa/ia B Kawepy h buxoaom 5 fln_fl .. 
BbarpySKH MaTepnaJta as nee. Bxoa h bh- 
xon ooopyflosaHM . cKOJiij3«taeft nBepKon, 
oTKpbtBatoeteft h 3aKpuBa»iaeft npoxon no 
CMfHanaM ot asTOMaTHsecKoro perynn- 20 
Topa 6, nepepaBaevHM no HMny/tbcHUM . v 

JiKHHHM 7 H 8 COOTB6TCTB8HHO • PeryilH- 
TOp MOBteT dblTb SJieKTpHieCKKM, THflpaB- 
-— Hfl<«feC-K(TH - ft71M RHeSHatHieCKHM. 

Mestjjy KaMepoH 3 h perynHTopoM 6 25 
pacnojioxeH raaBHbift nponyBoiHbia Tpyfio- 
npoaofl 9, KOTopufl nepes jiuhhw 10 
c jcnanaHOM 11 wo*eT HenocpeaCTBeHHo 
coeaHHsiECB c ewKocTwo 12 turn npony- 
Boworo ra3a, HanpHMep aaoTa. 

PeattropKaa chctsmb BK/tKmaeT 
HSOJinpoaaKHtrti h arpes aren bHbifl armapaT 
13, nepea kotophh npoxonHT a«HHHa* 
Tpyfta 14 c bxosom 15 h bhxobom 16. 
HenecooCpa3HO Hcnonb3oaaTb TpyOy H3 „ 
Hepwanaiowea. ctoth jhh aMe Tp om 152 mm. 

B armapaxe 13 non TpySoft 14 
pacno/io*eHH mctomhhk Tenria, HanpwMep 
raaoBas rope/iKa 17. BuTiniHafl Tpy6a 18 
pacrtoJio*eHa b sepxHefi iacTH anrrapaTa 
h cJiyXHT sub yBaneHHH hs Hero rtponyK- 40 
tob cropaHHH. 

Hepea xpy6y 1 4 ot Bxoaa 1 5 no sbi- 
xona 16 rtppxojjwT bhhtoboR 1 ^ Tp^Sl'H^TfOp ~ 
Tep 19, npMBOflKMMfl b seflcTBHe sjreKTpo- 
" nBHrare/teM 20. MaxepHan nepeMemaeTCH 45 
no Tpybe c nbcxoRHHoft cxopocTbso h H3- 
MeJib^aeTcs hjih nepeMeiuHBaeTCH. B pe- 
3ynbTaTe see KycxH hjth ^acxHUbi MaTe- . 

pHiina HehpepuBKO * nojiynawT Teiino ot 

noBepxHOCTH xpy6« 14. 59 

Tpy6a 21 ana Bwxona npocyKTa cbh- 
33Ha c coenHHBTejTbKOR TpySoft 22 W"c 

BHyTpeHHHM OST»eMOM Tpyfihl 14 B6/TM3H 

ee BHXo'nHoro KOHua. C uenwc oOorpe- 
* Ba 3Ta Tpyea pacnoviosceHa b HarpeBa- „ 
TenfcHOM annapaTe. " J 

PaaoM c BbsxonoM 16 TpyObi 14 Haxo- 
butch BOsnyxoKenpoHHtiaeMan suxojjHafi 
'KaMepa, /ohctpv'kuhh kotopoB anajidnitt- 
~ , Ha KOHCTpy kiihh BxoflHofl KaMepu 3. 
"" Bxob 27 h Bijxoa 28 Tpy6u oSopyflosaHhi AO 
CKOJTb3Hiiieft naepKOfl. B no/iosreHHe ' 
"''oTKptJTO hjth aaKpUTo' ' flBepxa yeTa- 
HaBJiHBaeTCA c nOMoaibio pery^iHTOpa 6, 
"""cBKaHHOfo 1 ■& •tiBepxiMM HMhynScRuMM' 

JTHHH«MH 29 H 30 COOTBeTCTBeHHO. iS 



BbixOflHyto xawepy 26 c peryjiHTOpoM 
6 coeflHH&er BTOpa.fi nponyBOHHaH jih- 
hhr 31, He"9aBKCHMO coeWHeHHafl c 
eMKOcTbto 12 npojiyBoiHoro ra3a. 

ttofl BbixoflHoft xaMepofl 28 HaxOflHT- 
cr cSophhk 32 npeBpautaHHoro b yrojib 
eeasecTBa. 

CHCT^Ma ynajleHHR ospaaoBaBiuerocn 
nponyxTa BxraonaeT Ten/ioo8MeHHHK 33 c 
bxojoom 34 h BhixoflOM 35 xJiaaareHTa. 
'TeiuiooCMeHHKK 33 coztepxHT jihhhw 36 
ana sxona nponyKTa, noacoewiHeHHyio 
W TpyGe 22 h jihhhio 37 jann Buxona npo- 
ayKTa, noncoeaHHeHHyso ko Bxocy b 
KOHneHcaxop 38 . Buxon KOHfleKCaTOpa 
Mepes jthhhk) 39 coenHHSH c buxohom s 
eMKOCTb 40, b HHWuie KOTOpofl pacno/io- 
ieHa japeHKpyiomaH hmbhs 41 c wiana- 
hom 4 2 jmn ceJieKTMBHoro npeHKposaHHfl 
H3 eMKocTH *hhkhx npoayKTOs , 

Bxofl saxyy mhoB chctcmu 4 3 npHCoe- 
jOKHeH k Bepxwefl iacTH xpaHHJiHiaa xhs- 
kocth <iepe3 jihhhio 44, Bfeixojn Mepea 
jihhhio 45 h KJiarraH 46 - ko Bxofly 
b raaoceopHHK 47, b BepxHeR ^racTH ko- 
Toporo pa3MemeHa pa3 rpyaoHHan jihhhs 
48, o6opyflOBaHHan KJianaHOM 49. 

K flHHtuy ra3oc6opHHKa 47 npHcoenH- 
HeHa TOiuTHBHan jihhhh 50 c x/rananoM 
51, coejaHHSHHan c ra30BOft ropejiKO« 
17 . 

no onHCusaeMOMy crrocoey HcxoflHbiH 
MaTHPHaji (yronb, nerTeHc-r.-HUR necox 
h/ih noaoOHWH ymeponHCTbia MaTepwan, 
H3Me^b'-ieHHhje pe^HHOBue ujhhh, npoMbui- 
jieHHbie otxojsh hs nJiacTMacc , ropoa- 
ckoh Mycop hx xpaHHJiHiua) no j?h hhh 
1 sarpymaxiT B eyHxep 2. 

ABTOMaTHHecKHd peryjiHTOP nacTpoeH 

T3KHM 06pa30M, VTO KOTJia BblXOfl 5 
KaMepU 3 3aKpbIT, BXOfl 4 OTKpWT M H3~ 

MepeHHaa ao3a HCXoflHoro MaTepwa/ia 
nonaaaeT b KaMepy 3. 3aTeM Bxon 4 
3aKpuB aeTc r h bo BxojiHy» '-aMepy 3 
no jihhh h 9 nonaeTcs aoia nponyBOHHoro 
raaa, HanpHMep aaoTa, nnn BbiTecHe- 
HHfl H3 BxonHoa KaMepbi B03ayxa. 

flpH aaxpbiTOM Bxoae 4 bwxoh b H3 
KaMepu 3 oTxpUT, MaTfjpHan nocxynaeT 
no Bxony 15 w npoxanKHBaeTcs ispea 
Tpy6y 14 c rsoMOUibio TpaHcnopTepa 19, 

OrKpbiTHe h 3aKpbiT«e Bxona 4 h bh- 
xoaa 5 h nponysHa KaMepw 3 ra30M 

ITpOHCXOaUT 33 OTHOCHTe/IbHO KOpOTKHS 

npoMewyTKH BpeMeHH . B pe3yjTbTaTe 
npouecc rrpoHCXonHT HenpopbJBHo. 

npespaweHHoe b yrojib BemecTBO, 
ocTaBiueecn nocjre yaaJieHHH napoa h 
raaos nocTynaeT Mep<?3 bhxoh i 6 b 
swxojiHyio xaMepy 26. npK aaKpbn-OM 
Bbixoae 28 sXon 27 otkpht, -tTO noa- 
BOriaeT ao3e yma nonacTb b suxoBHyio 
xaMepy. 3aTeM bxob 58 3aKpupaeTCH, 
a Bbixoa 28 OTKpaBaeTcn nnx swrp/3KH 
yrjifl b cOopHHK 32, 3aTeM Hbixon 28 
3aKpbreaeTCH, H npH 3 a Kpwrbix Bxoae 
h Bbixone B BbixoflHyw KaMepy 26 no jih- 
hhh 31 noaax>T npoay BO'iHhifi ras xu: n 
BWTecHeHHn Boaayxa hs jtoh KaMepw. 
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3aT6M oxKpHBawT bxoh 27 bjih nonant 
b xawepy 26 cneayrotueti bobh yr«« a 
see onepattMH noBTOpmoxcH ao Bnrpy3KH 
yrnfl s cCgphhk 32. ■ 

Ha $hp . 2 h 3 noKaaaaa qacTfc ycT- 

pOftCTBa, B KOTOpOM BM6CTO OBHOH I»H- 5 
JlHHflpHISCKOft TpyCbJ 14 HcnOJIMOBaHM 

UHJiHHflpMHecKHe Bexarm 5 2 yBeriHMeHHoro 
•'wSMS Tpa ; ''p aS ftdftaceligbie ha* oaHTTa^alsoM ' - 
paccxoHKHH h HeaaBHcMMO oHHa ot apyroa 
Has obhoB ra3osoa ropenxoa 17. Kawjjan jq 
nexajib 52 hmsst bxob S3 h Bbixoa 54. 

B CBH3H c ysenHHeKHbtM BHaweTpOM 
u«jiHHRPHiecKHx aeTanefl h HeoSxoaH- 
moctho noaaep*aHH« rpaaHesTa npHMep- 
ho 6 P C Me*ay h apy* hoR nosepxHOCTWo 
Tpy6u h ee ueHtpoM Kaacaaa tXnnn«AP«~ 
necKan jxei&nb oOopyaoaaHa nonUM aa- 
jiom, no KOTOpOMy UKpKyjiHpywT ropfWKe 
ra3ia. 

KaxxtbiH bhhtoboh TpaHcnoprep 55 
HMeeT nojibift Ban 56 c BXoaHHM 57 h 
BWxoflHUM 58 KOHuawH. Bxoanoa koHeu 
57 bmxobmt 3 a npeflenw oat asm 52 h 
coenHHeH c JtOJioa raaonnoTHoa BTya- 
Koft 59, b kotopoB oh MOKeT BpamaTbci 
BnyTpeHH»« >iacTb BTyn kh csasafiia c 
TpyesonpoBOflOM 60, npHCoeaHHeHHbiM 
k nacocy 61, bxob Koroporo cassaH 
c BHyTpeHHeft h&ctim HarpeBaTenbHoro 
annapata 13, 

BwxoflHOft KO«eu 58 sana coeaHHeH 
c 3JieKTpOflBHraTejieM 20. Kexay snex- 
TpoaBHraTeneM h kokuom aeTanH 52 
BbirtonHeKo fto-nwuoe KO/iH^ecTBO OTBep- 
cth« 62 a«n Bbixona ropn^Kx rasos. 

Ha HbipMaToH KOHueBoa iacT« sana 
56 ycTaHOB/ieHa BTynxa 62, BHyTpeH- 
hhh qaeTb KOTopoft coeflKHeHa c TpyOo- 
rtpoBOHOM 64, CBaaaHHbiM c OTBepcTHeM 
6 5 b CTOKKe HarpeBaTentHoro annapa- 
Ta 13. ' 

TaKKM oespasoM, ropsiKe rasw, 
nocxynawwHe Ha bxod Hacoca 61, noc- 
xynawT bo BHyTpeHHwio <<acTb sans 56 
h nepenawx xeono k ueHTpy Maccb«, 
TpaHcnopxHpyeMoa no uH/mHapH<iecKOft 
neTajiK 52. BuxoBflWHe H3 Bana sepea 
OTBepcTHH 6 2 ra3H nocTyna»T 33T6M 
b TpyPonpoBOfl 64 h BO3Bpa«ai0TCH bo 
BHyTpewHioio MacTt annapaxa 13. 

npH nepepaBoxKe KaMEHHoro yrnn 
TeM^epaTypa b annapaTe 13 non*Ha 
cocxaBnHTb He MeHee 538* C « Moxet 
SbiTb Bbstie 982°C. BaKyyM b TpyeSe 14 
aojmeH cocxaBiiBTb' 50-180 mm pt.ct, 
BpeMB npeCbraaHHH KaMeHHOro ymft 
b Tpy6e 14 bojmkho 6htb He MeHbaie 

15 MHH. 

flnaMerp TpyOu 14 h ckopocti. nepe- 
MeiaeHHH uepea Hee xaweHHoro yrjiH 
TpaHcnoprepoM 19 nonscHbi 6utb tskhmh, 
MTofti reMnepaxypa oCpaSaTtraaeMoro 
yr/ia aocTHrna c'pennea xehwiepaTypu 
Tpyou Ha onpeaeJieHHOM paccTOHHHH . 
ox KOHua Tpyeu y Bbixona 15. Tbkhm 
o6pa30M, npoHcxoBKx pea Koe yBenH'ie- 
HHe reMnepaxypH yrnH no 538°C 3a spe- 
mh ero nepeweEaeHHH b Tpyee Ha 3tom 



pacCTOflHHH, HTO BbI3HBaeT StJCTpfalft 

Harpes yrn«, koTOptia cob Me ct ho c 
BaxyyMOM b xpy6e oOycJtaajTHBaeT 
(teicTpoe oepasosaHHe napOB h raaos 
us MacTHu yrnH, a BaKyyM sacxasJiHeT 
hx npoxosMTb *epea H3MeJibneHHy» , Bpa- - 
tuaiotnyKJCH Maccy yrJia no Toro, KaK ohh 
cMoryT noBTopHO rtOJiHWepHaoBarbCH. 



15 



20 



30 



35 



45 



HefionbtuHe xojiH^ec tb a nepexosHMX 
MexaJinOB B KaMeHHoM ynie (hjih BPy- 
roM ymwcTOM MBTeptiane) , HanpKMep 
xenesa, mg^k h HHKenn f hjih Mexan/rbi 
xpy6u aeftcxByKjT^KaK KaTanM3aTopu. B 
pesynbTaTe nortyneHHts* hs bobw b yr- 
jiH'CTOM waTepHane nap BoccxaHasnHBa- 
exes no okhch MeTanJia h bhcokobktmbt 
Horo BOflQpoaa. Bonopon coeHKHneTca 
co cbo6orh«m ymepoaoM c ofipasosaHH- • 
eM MSTBHa H Bfaicumx roMono fob MexaHa. 

npH nepapatSoTxe. HSMenbieHHiax pe- 
3HHOBUX aiHH, npoMbmmeHHHX otxohob 
^nactMacc hhh ropoaexoro Mycopa tsm- 
nepaxypa b HarpesatenbHOM anrtapaxe 

13 aoJixHa c'oCTaBJiHTb He MeHee 5l0 e C, 
(npennoixHTejibHo Bane 8l5°C} b aaBH- 
chmocxh ot Tpe6yeM3ro cocTaBa rasa. 
KpoMe Toro, -BaKyyM b xpyttonpOBoae 

14 nojwceH cocxaanHTb ot 100 no 
175 mm pt.ct . AHaMerp Tpyea 14 h 
CKOpocxb nepeMeweHHR nepes Hero Ma- 
TepHajia TpancnopTepoM 19 flonacHbi 6biTb 
TaxHMH , *toSh TeMneparypa nepepaOa- 
TWBaeMoro Ma-repHajia booth rana cpea - 
Hea TSMnepaTypu b Tpyfie Ha onpeae- 
jieHHOM paccTOHHHH ot xoHua Tpy<Su y 
Bhixoaa 15. 

* Pe3xoe yseBHieHHe TeMneparypbi cob- 
MecTHO c BaxyyMOM oeycjiasnHBaeT 6w- 
CTppe ofipasoBBHHe napOB k rasoa H3 
McxoBHoro chp*>"» BaxyyM no3BOB«eT 
OTBecTH hx ot m 3MeJiviaeMO« , Bpaiaawmefl- 
en Maccta ao xoro, xax ohh CMoryT jiob- 

TOPHO nOJ1HMepH30B3TbC fl HJIH KOHBeHCH- 

poBaTbca Ha ocTaBiueMcfl TBepnoM MarepH- 
ajie. 

B pesyjibxaxe nepepaCOTRH TBepaax 
BetaecTB oOpasyeTCS yrojib (yronbHoe 
BeiaecTBo) b bhb© HertOBbamx xycxoB jih- 
6o b BHBe nopoarxa, kotophR He coBep 
xkt KOHaeHCBpOBaHHbia yrneBOBOpoB m 

B OCHOBHOM COCTOHT K3 BblCO KOaKXKBr 

Horo yrnepoaa. 

BucOKoaKTHBHHa yrojib MOateT 6biTb 
KcnonbsosaH ana nojiyieHHR raaoofipas- 
Horo MeTaHa c npMOWbH) HssecTHax 
c^ocoCOB. noJiyneHHiaa npeaJtoweHHbiM 
ctocoCom yrojib HMeer BbieoKyio ruioT- 

HOCTb, BHCOKyW HOpHCTOCTb H BUCOKyXS 

aKTHBHocTb, noaTOwy oh Moxer 6wxb 
HcnonbsosaH b xaiecTBe hcxobhofo 
MaxepHasia an« nonyMeHHft attTHBHpoaaH- 
Horo yrnn. 

npHMep l.B xatecTBe cupbH 
Hcnojib3yioT yront, HMesowB cjieBymmna 
cocTaB, Bec.%i 

B^ara 2 • \ 

lleTytHe 38 t 

CB«3aHHb«l yrjiepOB s 0 
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■'"-3ona 10 

' Cepa 0,3 " . ... 

(nepex6aH«e''Mef aji/tu , xa* laeTi. 3oau, 
"1,8%) 

Tohhv" HcxonHoro yrjtH nepepaCaTbi- 
B (uot rrpH 538*C k 101. mm pt.ctV U""" 
■ St"om npHMepe h b npcaeayjomux Harpes 
aexoaHoro capts no TeMnepaTypu Tep- 

MOOOpa60TKH TtpOBOI|«T CO CKOpOCTMO 

4 0-8 0 e C/MHH.) . 

' Btaxon Macjia cocTaB.nneT 3 58 n? 
yro/tbHoro semecTBa - 1,65 t, rasa - 
'"8,2 M v - • - ' ~ " ■■ 

noay^eHHbift ras HMeei caeny»wnfl , 
'cocTas, 06.%. H 3 2; CO"9*;' CH4 34; 
CO* 12; C,H 6 9; C S H 6 5; C 4 h BbBue 6; 
H-0 8; N./O, 13; 

n p h m e p 2. B xa^ec'fse etjpbfi 
Hcno.nwyior aMepn Kancxwft CHTyMHKOSHwfl' 
yroab, HMewumft cneaywiaHfl cocTae , sec . % : 

Baara 0,1. 

JleTyiHe ""'" 29,0 v 
" Cb sa aHMHR srrne- . '• 

poa 66,6 

3oaa . 4,4 

Cepa 0, 32 

(nepexGaHHe Meran/tM, xax *tacxb 

30J1U, 1,3%). ....... ^. 

TbHHy yran nepepaeaTbmaioT a peTOp- 
Te npw 5 93°C h 12.7 mm pt.ct. Buxoa 
Macaa cociaBJifleT 180, yrpabHoro se- 
taecTBa - 0,6 t, ra 3a - 71 m , Taa 
* HM6©T c/ieayiowKft cocraB, oO.%. H 2 5; 
"TaPfr't9Ii""4'5;' CO* 7; C Z H 6 iUCjK 8 6; 
C4 {k Bbicume) 6; H z 0 4; Nj/03,7, ' J 
n p h m e p 3. OrtWT wjwifectpfepV^r 
"SJIH ahho pa3/iM*iHbix' TeMnepaTyp npw hc- 
^-TtO'jrss'OfiaHHH b KawecTBe cupba aMepK- 
KfiHCKorp rtHTyMHH03Horo yraa.BaxyyM 

COCTaBJlHeT 101 MM PT.CT. 



Ha h ero bhcisjhx rcMO/ioroB. Pe3yab- 
TaTH orthiTa rrpHseaeHbi Hn*e. 



Bwxoa,o6.% 



Tenne- 


Bbfxoa, o0.% 


paxypa 








CH+ 


ClHfi, C S H 9 , C 4 H, 0 


""427" 


20 


5 • 


482 


30 




538 


42 


20 


593 


45 


22 


*649 


46 


23 



cScTaB- 



, ipe'aSn "t e wriep aryp ' < 

jiseT 64 9°C, rax xaK npH yvenwni 
rewrtepaTypa rrpoHcxoAKT HesHaHHTenb- 
Hoe yeejiHMeHHe B&ixona aeJiesbix yrae- 
Boaopoaoa, a b HHanaaoHe 8 1 5° C h 
871°C HawnaSTcs npouecc KpeKHpoBa- 
" hh * Macjia c noJiytieHHeM ae rrn . 
*-™*"*'ifr"*p"H "m e "p 4, Ohut HTur-MCTpHpyeT 
B"jraHHHe npHcyTCTPHfl^Bo'aayxa h/h/ih 
Kitc.'iopcaa- b peatcuTOMHoM annapaTe .ua 
-" fcojinnecTBo rtoaWaeMbix hs KaMemsoro 
yr/!H npw 538°C h 1 52 mm' pf'.-cfT' Wia- 



N t /O, | CO CO a j H^CH^C^ ;C S H 8 



70 
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ripMMep 5. B xa^eCTBe cbipbfl 
HCrtoabsyioT aet-TeHOCHbie neCKM . 

Ohht nposoa«T npw 538 °C h 51 mm 
pt.ct. H3 45,3 xr aerTeMocHOro nec- 
xa c BwxoaoM b pac*ieTe Ha xoHHy nepe- 
pafiaTbJBaeMoro HcxoaHpro M3Tepna.na, xr 



Mac/to 
Bona • 
yrani> 

nonyieHHbiR : 
Nj 20,0.- CO : 
C 2 H b 4,5f*C 3 H 8 ' ! 
n p h m e p 



90,6 
13,6 ■ 
726,8 ", ■ 
41,3 HM 
as coaep*HT, o6.% 
,4; CO a 11,9; CH 4 8,2; 
,2; C 4 X <0 3,6. 
6, 4 5,3 xr aerTeHOC- 
korb neclra nepepa6aTb!BawT npH 538 C 
h BaxyyMe 76 mm pt.ct. npw 3tom 
ttoJtytjawT 'B 'pac^eTe Ha ostfy toh Hy hc- 
' xoHH'oro MaTepHana, xr ~ ■ 
Mac/io 104 ,2 

Boaa 13,6 
yro/tb 688,6 3 

ras 46,4 hm . 

rioJiyueHHHn ra3 coaepJKHT, o6,%. 
N a 29,4 t CO 1,5; COj 11,5; 
CH^10,3) CjHfc 7,0; Cj H s 6 , 5 ;C 4 H «, 4 , 7 . 

npHMep 7. B KavecTBe ctspbH 
KcrtoabsyBT ropoacKne orxoay, HMewwe 
c/teayiowHft xHMH'iecKHft cocTaB, Bec,%: 



5,5 
" : 46,0 
1,8 

33,2 
1 0,5 
16,0 

[AT npH 593»C h 101, 
pacceTe na ToHHy hc- 
t nonyiajoT, xr) . 



Boaopoa 
y'rjiepoa 

A30T 

KHCJiopoa 
Cepa 
3ona 
' npouec c npoi 

152 MM PT .CT . 

xoartoro MaTepH. 
Mac/10 
Boaa 
yronb 
Tas 

TBepaHR ocraTOK npeaCTas^fieT co- 
eio« »iepHbifi nopoujKOBwft MaTepHaji.no 
BHei^neMy BHXty aHanorH^Hbtft a mop ^ho My 
yr/iepoay h cocTonuiHft b ochobhow hs 
<iBrt3aHHoro^ j: yTjre^©lflia 1h so^i'h. 

• Ito/iyMreHHua ras Hweet cfiGayiOJaHK 
cocTas, 667%'. "Boaopoa ' 20 ; aaoT 10; 
MeTaH 21; oxHCb 'yrnepoaa 2; asyoKwc 
yraepoaa 6; s-raH 3 0; 3Tnaew 3; npo- 
naH h Bbicume yrjiesoaopoasJ 26. 
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fIpHMepbs8H9. BjiKHHfte 
TewnGpaTypfai Ma rrpouecc noJiyieHHH ra- 
sa. 

KaK bhwho Ha rtpHBeseHHux HH*e 
aaHHfcjx npn H3MeHeHHH TeMnepaTypa ot 
593°C," (npHwiep 7), ro 427 e, C (npH- 
Mep 8) hjih ao 815°C (rrpHMep 9} kojjh- 
' H&arBo " nb'AytfaeNUX raaos' Moier H3M8- 
hhtbc's 8- wHpoKHX ripecenax : *" 




Okhcs» yrrie- 
poxta 



3t aw 

3THJI6H 

tlponaH > 
y rjieBoaopoaa 



B Ka»aoM ontJTe no/iytatQT 4 2,5 hm' 1 
rasa (b pacsreTe Ha ton ny mcxowhoto 
MaTepwana) , 7 aec.% Macjia, 

; FI P H M e p 12. ABTOM06HJIbHUe 

pe3HHOBfaie BtHHjbi, paspesaHHue «a KycxH 
flHHHOft 19 mm h TOJituHHoR 6 mm, nepe- 
paCaTMBaiQT npH 538°C m BaicyyMe . 

101 MM PT.CT. 

B pacMere Ha TOHHy HcxoaHoro Ma- 
TepH aJf a-'rtpjt^tf-ai&'f V 1 1 ' ' ; " " ' * 

Jlerxoe Macrco 357 n 

Taa . 54 hm 

yrJienoflo6Hoe BewecTBO 316 kt. 

npH hsoOxoahmocth nony^eHHR Sonh- 
mero KOAHiecT^a rasa h MeHMisero koj(h- 
iecTBa Mac'ji'a h yrnn -reMnepaTypy noa- 
BepxHBaKT Bbaue 538°C .no/iyieHHUfl yroJib 
npeacTaanneT cofSott noponifcoBbiSi naie- 
pHaJi' THna caxw c rerusoTBopHoft cno- 
coShoctno -v 10810 kkm/kt, '. 

nojiy^eHHUtt ra3 hmgot cjieAy»siH» 
cocTas, o6.%. BoflopOB 16; asoT 17; 
oracb yrvrcepoxta 4; weTSH 20; aByoKHct 
yrjiepoaa 5j stsh 7; nponat) h Btscume 
yrjieBoaopojObi 28. 

HocKCMikKy raa nojiyweH H3 Hcno/ib- 

SfOBaHHtJX pe3HHOBHX UiHH h coaepatHT 

donee 55% HH3KOMOJieKyjinpHfcax yrjieso- 
flopoflOB.OH HMeex OoJiee swcOKyw Ten- 
jiOTSopHOCTb no cpaBHeHHW c npupo^HMM 



n p h 'm e p u 10 h 11, npH 538°C 
m saxyyMe 1 Ol— 1 52 mm pt.ct. nepepa- 
eaTHBafOT nue cmbch nojinrrponmieHa h 
nojiHCTHpoaa h no/iy^iawT cne,ayrowne ra- 
aoBbie cm&ch t ofi.% 





i 


U 




ASOT 


12,2 


11 


4 . 


Okhci> yrvne- 








poxta 


1,3 


1 


0 


flayoxHci. 








ynnepoxja 


3,8 


3 


5 


MeTaH 


8,3 


7 


,0 




9,7 


9 


,5 


OponaH 


33,6 


39 


7 


By TaM 


10,5 


lij 


1 


Boaopoa 


7,4 


5 


0 



i90°;c 

265°C 



. :i so 

190 

265 375°C. 
OcxaxoK . 



7 ,0 
9,9 
8,1 
31 ,0 
26,0 



<topMyna H3o6peTeHH 



Cnocoe nepepaeoTXii opr. 
MaxepHanoB nyTeM TepMOOf>pa6oTKH hc- 
xoflKoro catpbR npH nepfeMeuiMBaHMM, 
OT^H^asomHHc n reM, *iTO, c 
ue-nbso noBbaueHHH cieneHH KOHsepcHH 
ctjpta, npouecc npoBoaHT npM nepeMetae- 
hhh 'Hcxoaworo cupbH no TpyBe npn 
HarpeBaHHH caps, a np TeMnepaTypbi Tep- 
MDoepaCoTKH cb cKbpocTbw HarpeBa 
4Q-80 t> C/MHH. h npoBeaeHHH TepMOoO- 
paSoTKH nprt 4 27-81 5° C m jiaBJieHHH 

, 50-180 MM PT.CT. 

Hctom:hhkh h h $opMauH h , 
^ npHHaTbie bo b HHMetHHe npn SfccnepTHse 

1. Tahesue Tomoyuki. Process 
converts pEastic waste into gaso- 
line ahd kerosine. PetroEeum and 
Petpochemicaft International 1972, 12, 
» 4 , p.. 36-3B. - 

2. Processing for turning patastics 
waste into fueS viS deveSoped "Look 
Jap", 1972, 16 , » 190, p. 20 (npOTO- . 
inn) . 



727152 




CocTaBHTeni. H, Kopo/ieaa 
Pe^aKTop Jl, yTexHHa Texpea O.JIere3a Kappeicrop M. B 

3aKa3 703/46 THpa* 545 ItoanHCHoe 

,~.-UKHHHH rocysapcTBeHHoro KOMMTeta CCCP 

• v...,,.,.:. •• '• .no ' aenaM wgoepeTeHHft h otkputhA 

" • 1 1 3035 , MocKaa, K-35, PayaicKaa Has. , r. 4/5 



Yunnan firm "nareHT", r. y*ropofl, yn. npoeKTH*H ( <i 



